B mode ultrasound can be used to evaluate intrathoracic masses that contact the chest wall. It provides a noninvasive technique to distinguish cystic from solid lesions and to assess the internal structure. Four cases are reported in which this procedure was used to provide diagnostic information.
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Ultrasound has generally been considered t o have limited application in the chest. The major indication for its use is the evaluation of pleural opacities (1) (2) (3) (4) although there have been some studies on the examination of the great vessels ( 5 ) and mediastinal masses ( 6 ) . Another indication is the evaluation of chest masses in contact with the chest wall; this is a report of the results in four patients.
CASE REPORTS
Patient 1 is a 5% year old white male who was hospitalized elsewhere in February 1975, because of an apparent left upper lobe pneumonia. A chest radiograph showed almost complete opacification of the left hemithorax. Bronckoscopy showed no segmental bronchi t o the left upper lobe (LUL), one to the superior segment of the left lower lobe (LLL), and none to the basilar segments. This was described as pulmonary agenesis. The bronchogram was interpreted as showing no LUL bronchi and hypoplasia of the lower lobe with one consolidated segment.
The child was admitted to Mott Children's Hospital of the University of Michigan Medical Center (UMMC) in March 1975, at which time the physical examination revealed a few breath sounds at the left base and absence of breath sounds in the remainder of the left hemithorax. Chest radiographs (Fig. 1) were interpreted as showing opacification of the left upper lobe and lingula with compression of the left lower lobe which had partially reexpanded in comparison with previous studies. There was no mediastinal shift and this was interpreted as a left upper lobe mass.
An ultrasound examination of the left hemithorax (Fig. 2) revealed a large sonolucent lesion with multiple septae. The lesion remained sonolucent at high gain and there was excellent through transmission. No motion was detected over this lesion but typical cardiac motion was 
detected in the expected location. The appearance of this lesion was considered t o be consistent with a cystic hygroma or cystic teratoma.
An angiogram (Fig. 3 ) revealed neither systemic nor pulmonary arterial supply to the mass. Only small caliber branches went to a rudimentary left upper lobe, and there was marked compression of the LLL vessels.
Based on the ultrasound and angiographic examinations, the mass was diagnosed as an avascular, multiloculated, cystic lesion extrinsic t o the left lung.
The mass was completely resected and the left lung was reexpanded. The pathological examination revealed a thin-walled, multiloculated cystic hy groma.
Patient 2, a 46 year old white female in good health, was found t o have a diaphragmatic mass on routine chest radiographs. Comparison with previous examination done six years earlier revealed that the mass had approximately doubled in size. The mass was located anterolaterally on the left hemidiaphragm; a diagnostic pneumoperitoneum (Fig. 4) demonstrated that the lesion was above the diaphragm. The differential diagnostic considerations were cystic lesions versus tumor.
An ultrasound examination was performed with the patient in the supine and right lateral 270 decubitus positions (Fig. 5A and B) . These examinations revealed a sonolucent lesion with good through transmission. This cystic appearance was considered most suggestive of a pleural or pericardial cyst.
A thoracotomy was performed and a coelomic cyst, thought to be pericardial, was removed.
Patient 3 is a 27 year old white female who was first seen by a physician in July 1975, because of an upper respiratory infection accompanied by a productive cough. A chest radiograph revealed a right anterior mediastinal mass in the right cardiophrenic angle. This was not investigated further.
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Rt Lat Decub In October 1975, a preemployment chest radiograph again revealed the mass, and the patient was evaluated at another hospital. The lesion did not move with cardiac pulsation or diaphragmatic motion. N o other abnormalities were detected.
The patient was then referred to UMMC where a chest radiograph (Fig. 6) was unchanged from previous studies. A B mode ultrasound examination revealed a septated sonolucent lesion (Fig. 7 ) adjacent to the right side of the heart. No motion of the cyst walls or septum was observed on either A mode or M mode.
Surgery revealed a multiloculated pericardial cyst.
Patient 4, a 66 year old white female, was referred to UMMC in May 1974 for treatment of a presumed pericardial cyst. Six years earlier a mass had been discovered in the right cardiophrenic angle and was watched by her physician. Two weeks prior to admission to the UMMC, she was hospitalized elsewhere because of hypotension. At that time the mass was noted to have enlarged. She complained of dyspnea on exertion and chest pain. A chest radiograph (Fig. 8) at UMMC revealed a mass in the right cardiophrenic angle consistent with a pericardial cyst. An ECG gated (R-wave triggered) B scan of the heart (Fig. 9) was performed and demonstrated a sonolucent lesion adjacent to the heart. On right heart catherterization, the mass did not opacify. Clear fluid was aspirated from the mass (cytology negative) and contrast medium was injected (Fig. 10) to outline the lumen.
The consensus was that this was a benign pericardial cyst, and no surgery was performed because of the patient's other medical problems.
DISCUSSION
Diagnostic ultrasound has had limited application for evaluation of diseases of the chest, with the notable exception of the heart. Only two reports have discussed the application of B mode ultrasound to the chest and both dealt with evaluation of pleural opacities (1, 4 ) . B mode ultrasound can also be used t o examine masses that are in contact with the chest wall t o differentiate between solid and cystic lesions.
In the patients reported above, ultrasound provided the first definite evidence that the lesions were cystic. In Patient 1 , considerable confusing information was available from the child's previous hospitalization and from his admission at UMMC. The ultrasound study revealed that the entire mass seen on the chest radiograph was cystic. In addition, the presence of multiple septa strongly suggested a diagnosis of cystic hygroma or cystic teratoma.
Patient 2 presented a diagnostic dilemma since the lesion was known to be a slowly growing inass, and the list of differential diagnoses for diaphragmatic masses is quite long (10) . Metastatic disease was not considered since the lesion had been present six years and the patient was completely asymptomatic. However, a slowly growing benign or malignant primary tumor was considered, as was a cystic lesion.
The ultrasound study clearly identified a unilocular cyst.
The radiographs in Patients 3 and 4 were more straightforward. In both a sharply defined mass was seen in the right cardiophrenic angle and the most likely etiology was a-pericardial cyst. However, solid masses may occur here, including prominent epicardial fat pad, teratoma, and thymolipoma. The ultrasound examination in both cases confirmed that the lesion was cystic and in one case demonstrated the multilocular nature of the lesion.
SUMMARY
The applications of B scanning t o the thorax remain limited because of the problem of reflection by the lung surface. However, when a lesion seen on a chest radiograph is in contact with the chest wall, ultrasound can be effectively used, not only to determine whether the lesion is cystic or solid, but also to outline its size and define its anatomic characteristics.
